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(54) A method for manufacturing an absorbent composite in a sanitary product, and an absorbent 
composite manufactured with the method 



(57) The present invention relates to a method for 
manufacturing an absorbent composite in a sanitary 
product and to an absorbent composite in a sanitary 
product, manufactured by means of the method. In the 
method, at least one liquid absorbing layer (14) is 
formed by means of the dry forming technique, which 
absorbing layer comprises natural fibres, such as wood 



fibres, or natural fibres and plastic fibres mixed with one 
another, and superabsorbent material (15), and which 
is bound by means of heat. According to the invention, 
at least one material layer (1 3) is dry formed on the ab- 
sorbing layer (14), before the absorbing layer is bound 
by means of heat, from fibres crimping in connection 
with the binding taking place by means of heat. 
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Description 

Field of the Invention 

The present invention relates to a method for man- 
ufacturing an absorbent composite in a sanitary product, 
wherein at least one liquid absorbing layer is formed by 
means of the dry forming technique, which absorbing 
layer comprises natural fibres, such as wood fibres, or 
natural fibres and plastic fibres mixed with one another, 
and superabsorbent material, and which is bound by 
means of heat. The present invention also relates to an 
absorbent composite in a sanitary product, manufac- 
tured with the method, which absorbent composite com- 
prises at least one dry-formed absorbing layer which 
comprises natural fibres, such as wood fibres, or natural 
fibres and plastic fibres mixed with one another, and su- 
perabsorbent material, and which is bound by means of 
heat, and at least one liquid dispersive material layer on 
the absorbing layer. 

Background of the Invention 

In manufacturing dry formed sanitary products, an 
absorbent composite is formed by means of the dry 
forming technique from natural fibres, to which is added 
a binding material or binding fibres, which bind the 
formed material web into a porous material layer by the 
action of heat. The absorbent composite may consist of 
several superimposed layers according to desired thick- 
ness. Superabsorbent material is often added locally to 
the absorbent composite to improve absorption capac- 
ity. Such absorbent composites are disclosed for in- 
stance in WO publications 93/06804 and 94/10957. 

Material composites manufactured in this manner 
are used for manufacturing different diapers, inconti- 
nence products and sanitary towels. Recently, the size 
of such products has been reduced in order that they 
would be as inconspicuous as possible, and as, on the 
other hand : the object has been to achieve as good an 
absorption capacity as possible, attempts have been 
made to solve the problem by increasing the amount of 
the superabsorbent material. Such products have typi- 
cally consisted of two material layers, a liquid wicking 
layer and a liquid absorbing layer. Both layers usually 
consist of natural fibres or a mixture of natural fibres and 
binding fibres. In addition, superabsorbent material is 
usually added to a layer which faces away from the user. 
A great disadvantage of such products is the fact that 
the layer which faces the user remains damp, as a result 
of which a relatively thick liquid-repellent cover stock 
must be added to the final product in order that the prod- 
uct would feel dry against the skin of the user. 

Another disadvantage of such products is the fact 
that liquid is absorbed rather slowly through the struc- 
ture due to the porous fibre-like structure, as a result of 
which only a part of the absorption capacity of a sanitary 
product is utilized effectively in practice. 



Summary of the invention 

The object of the present invention is to provide a 
method for manufacturing such an absorbent composite 

5 in a sanitary product which has very good surface dry- 
ness characteristics, a good liquid wicking and absorb- 
ing capacity, and a small size. To achieve this, the meth- 
od of the invention is characterized in that at least one 
material layer is dry formed on the absorbing layer, be- 

io fore the absorbing layer is bound by means of heat, from 
fibres crimping in connection with the binding taking 
place by means of heat. Preferably, the lower surface of 
the absorbing layer, before it is bound with heat, is hot 
calendered with a roll to achieve a desired liquid wicking 

1 $ capacity. 

The preferred absorbent composite of the invention 
is thus produced essentially in such a manner that the 
absorbent composite comprises material layers for 
wicking liquid and for absorbing liquid and an extremely 

20 porous and soft cover stock : which quickly lets liquids 
pass through to lower layers by retaining its dryness and 
separating the damp layers from the user of the product. 

The absorbent composite of the invention is char- 
acterized in that the liquid dispersive material layer is 

2S dry formed from fibres crimping by the action of heat, 
and that the absorbent composite is formed essentially 
as one layer by the dry forming technique, and the fibres 
of the absorbing layer and the fibres of the liquid disper- 
sive material layer are bound and the fibres of the liquid 

30 dispersive layer are crimped during one heating. The fi- 
nal result is thus an absorbent composite which is ex- 
tremely absorbent and small in size and which has no 
particle or other concentrations which would deteriorate 
mechanical durability. 

35 The other preferred embodiments of the method of 
the invention are characterized by what is disclosed in 
the claims presented below. The other embodiments of 
the absorbent composite in a sanitary product according 
to the invention are also characterized by what is dis- 

40 closed in the claims presented below. 

Brief Description of the Figures 

The method of the invention and the absorbent 
45 composite in a sanitary product, manufactured by 
means thereof, will be described in more detail in the 
following with reference to the accompanying drawing, 
in which 

50 Figure 1 shows a production line for the absorbent 
composite in a sanitary product according to the in- 
vention, 

Figures 2a - 2c show eccentric bicomponent fibres, 
and 

55 Figure 3 shows a cross section of the absorbent 
composite in a sanitary product according to the in- 
vention. 
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Detailed Description of the Preferred Embodiments 

Figure 1 shows a dry forming line, in which a mate- 
rial web 2 is formed on a wire 1 in two stages by means 
of two formers 3 and 4. The liquid absorbing layer is s 
formed by the former 3 from natural fibres, such as wood 
fibres, or from a mixture of natural fibres and plastic fi- 
bres, and superabsorbent material, and the cover stock 
is formed by the former 4 from fibres crimping by the 
action of heat. A mixture of air and fibre is blown into the 
formers, which extend transversely across the wire over 
its entire width, this mixture being mixed and screened 
to form an even material layer onto the wire 1 moving 
below in accordance with prior art. It is possible to dis- 
pose as many formers as the desired thickness of the 
material web 2 requires, whereby the thickness of the 
material web is gradually increased by means of formers 
arranged successively on the same production line until 
the desired thickness is achieved. The proportion of 
wood fibres to plastic fibres in material web layers pro- 
duced by different formers may thus vary. 

The wood fibres are preferably relatively long-fibred 
mechanical or chemical pulp, and the plastic fibres of 
the liquid absorbing layer may be any suitable heat bind- 
able fibres, for instance bicomponent fibres, the core of 
which is polypropylene and the coat of which is poly- 
ethene. 

Superabsorbent particles or superabsorbent fibres 
are added to the material web 2 either by means of a 
separate sprinkling device 5 or by adding them to the 
fibre material of the former 3. Suitable superabsorbent 
materials are for instance activated carbon, activated 
clay, silica gels, CMC-based superabsorbents and 
cross-linked polyacrylates. The superabsorbent may al- 
so be in a liquid form, spraying nozzles being thus used 
instead of a sprinkling device for spraying for instance 
acrylic acid monomer in aqueous dispersion onto the 
material web. The monomers are cross-linked by means 
of heat and a suitable radical, the superabsorbent thus 
binding the fibres together for its part. The amount of 
plastic fibres can thus be decreased in this layer, or they 
can be omitted altogether as unnecessary. 

The percentage limits of different particles in the ab- 
sorbing layer may be for instance as follows: wood fibre 
(chemical pulp fibre) 10 - 90%, plastic fibre 0 - 70%, and 
superabsorbent particles 0 - 90%. The grammage of the 
cover stock may be for instance 1 5 - 100 g/m 2 and that 
of the entire absorbent composite for instance 80 - 1000 
g/m 2 . 

After the forming stage, the lower surface of the ab- 
sorbing layer is calendered with a hot roll 8 to achieve 
a desired liquid wicking capacity. This calendering of the 
lower surface of the absorbing layer takes place when 
the material web is being sucked against the wire 11 
which moves round a suction box 10. Patterning which 
improves the spreading of liquid to desired areas of the 
product can be produced either by means of a smooth 
calender roll and a patterned wire or by means of an 



embossing calender roll and a smooth wire. It has been 
shown that liquid spreads faster, up to a certain limit, in 
a denser fibre layer as compared with a more porous 
fibre layer. This is based on the fact that more densely 
packed fibres have a greater liquid spreading capacity 
than fibres which are farther apart from one another. By 
utilizing this characteristic and providing the liquid with 
"passages" along which it is capable of travelling faster 
to all parts of the product, the absorption capacity of the 
product is utilized in an optimum manner. After the cal- 
endering, the material web is bound with heat in a dryer 
6. Both the fibres of the absorbing layer and those of the 
cover stock as well as the superabsorbent material in- 
cluded in the absorbing layer are thus bound together 
at a time, be the superabsorbent material either fibre- 
like, particle-like or liquid. 

Figure 2a shows an eccentric bicomponent fibre 10 
crimped by means of heat. Figure 2b shows a cross sec- 
tion of the fibre appearing in Figure 2a as taken along 
the line A - A shown in Figure 2a. It appears from the 
cross section shown in Figure 2b that the core 11 of the 
eccentric fibre 1 0 is located eccentrically with respect to 
a coat 1 2 in such a manner that the core extends to the 
outer rim. Figure 2c shows a cross section of a centri- 
cally eccentric bicomponent fibre 17, the core 18 of 
which is also located eccentrically in a coat 1 9, but in 
such a manner that it does not extend to the outer rim. 
The cores 11 and 18 of the fibres 10 and 17, respective- 
ly, are preferably polypropylene, and the coats 1 2 and 
1 9 are polyethene. In binding the eccentric bicomponent 
fibres according to Figures 2a - c by means of heat, they 
are considerably curled or crimped, forming a great 
number of binding points, whereby the result is an ex- 
tremely porous and elastic fibre layer. The thickness of 
eccentric bicomponent fibres used in the cover stock is 
preferably 0.8 - 12 dTex and the length 3-12 mm. 

Figure 3 shows a cross section of the absorbent 
composite in a sanitary product according to the inven- 
tion, the cross section showing a cover stock 1 3, which 
consists exclusively of eccentric bicomponent fibres, 
and an absorbing layer 1 4 which consists of wood fibres 
or a mixture of wood fibres and plastic fibres, and of su- 
perabsorbent material 15. In Figure 3, the superabsorb- 
ent material is shown as particle-like If a fibre-like or 
liquid superabsorbent material were used instead of the 
particles, this material would not be appreciably distin- 
guished from the rest of the structure of the absorbing 
layer, wherefore these alternatives are not separately 
shown. 

It appears from the cross section according to Fig- 
ure 3 that the entire absorbent composite 9 is essentially 
one seamless layer, one surface of which is a cover 
stock consisting of eccentric bicomponent fibres and the 
other surface of which is an absorbing layer containing 
superabsorbent material. The thickness of the layers 
can be varied and adjusted at the forming stage, the only 
essential aspect being that the layers are formed on the 
same line and bound together during one stage. The fi- 
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nal product, formed from the fibre layer, is cut to a suit- 
able size and its lower surface is possibly covered with 
a liquid impermeable plastic layer. Other possibly re- 
quired finishing procedures depend on the use of the 
final product. 

The method of the invention for manufacturing an 
absorbent composite in a sanitary product as well as the 
absorbent composite in a sanitary product manufac- 
tured by means thereof have been described above by 
means of only some exemplifying embodiments, and it 
will be apparent to one skilled in the art that the different 
embodiments of the invention are not restricted to the 
examples presented above but that they may vary within 
the scope of the claims presented below. 



Claims 

1 . A method for manufacturing an absorbent compos- 
ite in a sanitary product, wherein at least one liquid 
absorbing layer (14) is formed by means of the dry 
forming technique, which absorbing layer compris- 
es natural fibres, such as wood fibres, or natural fi- 
bres and plastic fibres mixed with one another, and 
suporabsorbcnt material (15), and which is bound 
by means of heat, characterized in that at least one 
material layer (13) is dry formed on the absorbing 
layer (14). before the absorbing layer is bound by 
means of heat, from fibres crimping in connection 
with the binding taking place by means of heat. 

2. A method according to claim 1, characterized in 
that the lower surface of the absorbing layer (14), 
before it is bound with heat, is hot calendered with 
a roll (8) to achieve a desired liquid wicking capacity. 

3. A method according to claim 2, characterized in 
that the hot calendering of the lower surface of the 
absorbing layer is performed with a patterned roll 
(B) to produce patterning which improves the 
spreading of liquid at the level of the fibre layer. 

4. A method according to claim 2, characterized in 
that the hot calendering of the lower surface of the 
absorbing layer is performed with a smooth roll (8), 
whereafter the final calendering of the fibre layer is 
performed with a patterned roll to produce pattern- 
ing which improves the spreading of liquid at the lev- 
el of the fibre layer. 

5. A method according to any one of the claims 1 - 4, 
characterized in that the superabsorbent material 
(15) is added in particle or fibrous form by means 
of a separate sprinkling device (5). 

6. A method according to any one of the claims 1 - 4, 
characterized in that the superabsorbent material 
(15) is added in particle or fibrous form to the flow 



of fibres forming the absorbing layer (14) at the 
forming stage of the layer 

7. A method according to any one of the claims 1 - 4, 
s characterized in that the superabsorbent material 

(15) is added in particle or fibrous form both by 
means of a separate sprinkling device (5) and to the 
flow of fibres forming the absorbing layer (1 4) at the 
forming stage of the layer. 

8. A method according to any one of the claims 1 - 4, 
characterized in that the superabsorbent material 
(15) is added in liquid form to the absorbing layer 
(14) immediately after the layer has been dry 
formed. 

9. A method according to any one of the claims 1 - 8, 
characterized in that the material layer (13) con- 
sisting of crimping fibres is dry formed from eccen- 
tric bicomponent fibres (10), in which the core (11) 
extends to the outer rim. 

10. A method according to any one of the claims 1 - 8, 
characterized in that the material layer (13) con- 
sisting of crimping fibres is dry formed from eccen- 
tric bicomponent fibres (17), in which the core (18) 
does not extend to the outer rim. 

11. An absorbent composite in a sanitary product, 
which absorbent composite comprises at least one 
dry-formed absorbing layer (14), which comprises 
natural fibres, such as wood fibres, or natural fibres 
and plastic fibres mixed with one another, and su- 
perabsorbent material (15), and which is bound by 
means of heat, and at least one liquid dispersive 
material layer (13) on the absorbing layer (14), 
characterized in that the liquid dispersive material 
layer (1 3) is dry formed from fibres (1 0; 1 7) crimping 
by the action of heat, and that the absorbent com- 
posite is formed essentially as one layer by the dry 
forming technique, and the fibres of the absorbing 
layer (14) and the fibres (10; 17) of the liquid dis- 
persive material layer (1 3) are bound and the fibres 
(10; 17) of the liquid dispersive layer are crimped 
during one heating. 

12. An absorbent composite according to claim 11, 
characterized in that the lower surface (16) of the 
absorbing layer (14) is provided with patterning im- 
proving the spreading of liquid. 

13. An absorbent composite according to claim 12, 
characterized in that the lower surface (16) of the 
absorbing layer (14) is hot calendered to produce 
patterning improving the spreading of liquid. 

1 4. An absorbent composite according to any one of the 
claims 11 - 13, characterized in that the superab- 
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sorbent material (15) consists of superabsorbent 
particles or fibres, and forms an even layer in the 
absorbing layer. 

15. An absorbent composite according to any one of the s 
claims 11-13, characterized in that the superab- 
sorbent material (15) consists of superabsorbent 
particles or fibres which are evenly distributed in the 
absorbing layer. 

10 

1 6. An absorbent composite according to any one of the 
claims 11 - 13, characterized in that the superab- 
sorbent material (15) consists of superabsorbent 
particles or fibres, and both forms an even layer and 

is evenly distributed in the absorbing layer. is 

1 7. An absorbent composite according to any one of the 
claims 11 - 13, characterized in that the superab- 
sorbent material (15) consists of superabsorbent 
material which is added as liquid to the fibres of the 20 
absorbing layer (14) and which is cross-linked. 

1 8. An absorbent composite according to any one of the 
claims 11-17, characterized in that the liquid dis- 
persive material layer (1 3) consists of eccentric bi- 25 
component fibres (10), in which the core (11) ex- 
tends to the outer rim. 

1 9. An absorbent composite according to any one of the 
claims 11 - 17, characterized in that the liquid dis- 30 
persive material layer (13) consists of eccentric bi- 
component fibres (17), in which the core (18) does 

not extend to the outer rim. 
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